Nutritional approaches to ameliorate pulmonary hypertension in broiler chickens.
This article reviews recent nutritional approaches for counteracting the development of pulmonary hypertension syndrome (PHS; ascites) in broiler chickens especially when they are reared at high altitudes. High altitudes impose the sustained stress of hypobaric hypoxia, which reduces the availability of atmospheric oxygen to red blood cells passing through the lungs, thereby causing systemic arterial hypoxaemia (undersaturation of haemoglobin with oxygen), pulmonary arterial hypertension and PHS/ascites in susceptible broilers. Proper nutritional strategies are needed to reduce metabolic activity and prevent the development of ascites especially when modern broilers are reared in regions where the existing altitudes limit the availability of atmospheric oxygen. This article also addresses controversies with regard to broiler nutrition in relation to PHS. For example, the catabolism of protein from feed ingredients incurs increased oxygen consumption, suggesting that feeding reduced-protein diets to broiler chickens may result in reduced PHS incidences. However, experimental and field data indicate that feeding reduced-protein diets to broilers subjected to hypobaric hypoxia increases the development of PHS. Controversies on the nutrition of unsaturated fat in relation to PHS are also discussed. In conclusion, hypoxia, acidosis, vasoconstriction and enhanced metabolic rate are triggers of PHS. Feeding reduced-protein diets might promote the susceptibility of broilers to PHS by decreased dietary intake of arginine, decreased uric acid production and increased lipogenesis. Feeding high-protein diets, dietary arginine supplementation, partial substitution of sodium bicarbonate for sodium chloride, feeding low-fat diets and effective feed restriction programmes can be considered as nutritional approaches to prevent PHS.